Mitochondrial and nuclear localization of kanadaptin.
Kanadaptin has originally been isolated as a kidney Cl-/HCO3- anion exchanger 1 (kAE1)-binding protein. Initial studies suggested, that in the kidney of the rabbit kanadaptin is expressed exclusively in all epithelial cells of the collecting duct. Transcripts of kanadaptin were also found in tissues not expressing kAE1, indicating additional roles for kanadaptin. With respect to this, we could recently demonstrate translocation of kanadaptin into the nucleus of mammalian cells in a nuclear localization sequence- and importin-dependent manner (Hübner et al., Biochem. J. 361, 287-296, 2002). In this study, we provide evidence, that kanadaptin is widely expressed in many tissues and that expression of kanadaptin in the mouse occurs early in embryonic development. In rat kidney we found the most intense immunofluorescence for kanadaptin in cells of the proximal tubule, consistent with the detection by in situ hybridization of high amounts of kanadaptin messenger RNA in proximal tubule cells. Immunostaining revealed localization of kanadaptin in two subcellular locations, nuclei and mitochondria. Whereas nuclear localization was demonstrated in virtually all cells, mitochondrial staining was restricted to certain cell types. Nuclear staining was only seen in cryosections, whereas mitochondrial staining was observed in both cryosections and semithin sections of freeze-dried plastic-embedded tissue. In the kidney mitochondrial staining was particularly prominent in proximal tubular epithelium. Most surprisingly, in the collecting duct epithelium (including acid-secreting intercalated cells) only negligible immunostaining, if at all, could be observed. Immunoelectron microscopy showed immunolabelling of the entire cross-sectional profile of mitochondria (matrix/inner membrane). Mitochondrial localization of kanadaptin was further documented by immunoblotting of mitochondria-enriched cellular fractions. Utilizing an interspecies heterokaryon assay, we could further demonstrate that kanadaptin has nuclear export activity. Thus, kanadaptin can be regarded to be a highly mobile nucleocytoplasmic shuttling and multilocalizing protein, but its role in mammalian cells remains still obscure.